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Honorable Brendan T. Byrne Dist Special

Governor of New Jersey

Trenton, New Jersey (862i

Dear Governor Byrne:

Inclosed is the Phase I Inspection Report tor Clove Lake Dam in Sussex
County, New Jersey which has itill trpared Iinder dItiht0IFz tit)t (,i Liii [)ai;
Inspection Act, Public Law 92-367. A brief assessment ot the dam's
condition is given in the front of the re-port.

Based on visual inspection, available records, calculations and past

operational performance, Clove Lake Dam, initially listed as a high hazard
potential structure but reducd to a low h.,z.ird potontial struicture as a
result of this inspection, is judged to be in fair overall condition and the
spillway is considered adequate. The low hazard potential classification
means that in the event of failure of the dam, no loss of life and only
minimal economic loss is expected. For the same reasons no further studies
are recomuended. However, to assure the continued functioning of the dam
and its impoundmnpt, the following remedial actions could be undertaken by
the owner:

a. Repair the erosion of the upstream slope of the dam and provide
erosion protection.

b. Remove trees and brush from the downstreant slope and at the
downstream toe of the dam.

c. Provide a satisfactory uutlet tor the 8-inch diameter AC siphon
pipe, if its continued use is required.

d. Repair the eroded areas on the downstream slope of the dam.

e. If required, implement remedial measures for the wet and soft areas
at the toe of the dam.

f. Repair the concrete spillway and fish ladder, and the stoplog

facilities.

APPROVED FOR PU LIC RELEASE;
DISTRIBUTION1 "-LIMLITED.j
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Honorable Brendan T. Byrne

g. Relocate the gate valve box for the twin 18-inch draw-down pipes to
place the valves on the upstream side of the dam.

h. Start a program of periodically checking the condition of the dam

and monitoring the wet area along the toe.

i. Control trespassing on the slopes of the dam.

j. Provide a drain or other means for removing water collecting in the

low-level outlet chamber.

k. Reestablish and maintain grass and vegetation on the damn after

repairs are made to the eroded areas on the downstream slopes.

1. Develop written operating procedures and a periodic maintenance plan

to ensure the safety of the dam.

m. Regularly monitor the condition of the wood decking and steel
supports of the service bridge over the spillway and repair as required.

A copy of the report is being furnished to Mr. Dirk C. Hofman, New Jersey

Department ol .'uvironmental Prulectiou, the designaLed State Oilijc contact
for this program. Within five days of the date of this letter, a copy will

also be sent to Congressman Courter ol the Thirteenth District. Under the

provision of the Freedom of [nformationi Act, the inspection report will be
subject to release by this office, upon request, five days after the date of

this letter.

Additional copies of this report may be obtained from the National Technical

Information Services (NTIS), Springfield, Virginia 22161 at a reasonable
cost. Please allow four to six weeks from the date of this letter for NTIS

to have copies of the report available.
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Honorable Brendan T. Byrne

All important aspect of tile lDaul I n spect iofl Pil glrdM wi I I be t1t imp im -lcitat ioi

of the reconsliendations made as a result or tile inspection. We accordingly
request that we be advised of proposed actions taken by the State to

implement our recommendations.

LN

Incl KOU- L. BALDWIN
As stated Lieutfnant Co1otci, Corps o1 kInginers;

Coulmander and District Engineer

Copies furnished:
Mr. Dirk C. Hofman, P.E., Deputy Director
Division of Water Resources

N.J. Dept. of Environmental IProtection
P.O. Box CN029

Trenton, NJ 08625

Mr. John O'Dowd, Acting Chief

Bureau of Flood Plain RegulatioU

Division of Water Resources
N.J. Dept. of Environmental Protection
P.O. Box CN029

Trenton, NJ 08625
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CLOVE LAKE DAM (NJUU259)

CORPS OF ENCINEER", ASSESSMENT OF GENERA. CONDITIONS

Ti'is dam was inspected on 22 Ap, i1 1981 by Andersun-Nicholis and Co. 1.,
under contract to the State of New Jersey. The State, under agreement with
the U.S. Army Engineer District, Pniladelphia, hau this inspection pertormed
in accordance with the National Dam Inspection Act, Public law 92-307.

Clove Lake Dam, initially listed as a high hazard potential structure but
reduced to a low hazard potent ' al structure as a result ot this inspection,
is judged to be in fair overall condition and the spillway is considered
adequate. The low hazard potential classification means that in the event
of failure of the dam, no loss of life and oily minimal economic loss is
expected. For the same reasons no further studies are recommended.

However, to assure the contillued ItliLiotninlg of tht dmli O d its i lipouhhliiLt ,

the following remedial actions could be undertaken by the owner:

a. Repair the erosion of the upstream slope or the dam and provide
erosion protection.

b. Remove trees and brush from the downstream slope and at the
downstream toe of the dam.

c. Provide a satisfactory outlet for the b-inch diameter AC siphon
pipe, if its continued use is required.

d. Repair the eroded areas on the downstream slope ot the dam.

e. If required, implement ri'mediat measures for thic wet and soit areas
at the toe of the dam.

f. Repair the concrtv sp illway and fish ladder, anid the Stoplog
facilities.

g. Relocate the gate valve box for the twin 18-inch draw-down pipes to
place the valves on the upstream side of the dam.

h. Start a program of periodicaily checking the condition of the dam
and monitoring the wet area along the toe.

i. Control trespassing on the slopes of the dam.

j. Provide a drain or other means for removing water collecting in the
low-level outlet chamber.

k. Reestablish and maintain grass and vegetation on the dam after
repairs are made to the eroded areas on the downstream slopes.



1.. Develop written operating procedjures and a pei iouic maintenance plan
to ensure the safety of the dami.

m. Regularly monitor the coiidit ion ot tthe wood deck Log aild steel
supports of the service bridge over the spillway and repair as required.

APPROVED: le,
ROGER L. BALDW1N *
Lieutenant Coltonel1, Corps ot Engineers

Commander and DiSLIriet Enginleer

DATE: s74 JX



PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam: Clove Lake
Identification No.: Fed ID No. NJ00259
State Located: New Jersey
County Located: Sussex
Stream: Shimers Brook
River Basin: Delaware
Date of Inspection: April 22, 1981

ASSESSMENT OF GENERAL CONDITIONS

Clove Lake Dam is 17 years old and in fair condition. The dam
is 400 feet long with earth embankment over clay and concrete
cores. Included in its length is a 120-foot concrete ogee
spillway, 3 stoplog sections, and a box-type fish ladder. Two
18-inch C.I. lines, valved on the downstream slope, and an 8-
inch AC pipe siphon allow the reservoir to be drained in an
emergency. A 24-foot wide asphaltic topped road runs along
the axis of the embankments and the spillway is crossed by a
wood-decked, steel-framed bridge. Considerable erosion has
occurred at and above the waterline on the upstream slope.
Also, a few trees and some biush are growing on the upstream
slope. Heavier growth of trees, brush, and debris were found
on the downstream slope. Considerable erosion, primarily
caused by trespassing, has occurred on the embankments down-
stream, especially along the spillway training walls. Some
erosion gullies on the downstream slope extend from toe to
crest. The concrete in the fish ladder is severely deteriorated
exposing reinforcing steel. The spillway crest shows some
spalling and the service bridge shows corrosion of the steel
posts at the waterline. The area of the downstream toe is
generally wet and soft and contains an extensive growth of
wetlands type vegetation. Ponded water was observed along
the downstream toe but no flowing water was observed. The
spillway can pass the 100-year spillway design flood and is
considered to have adequate capacity.

Clove Lake Dam does not pose a potential hazard to loss of life
and only minimal property damage could occur if it should be
breached. However, should the owner wish to maintain the
integrity of the embankment, he should retain the services of
a professional engineer, qualified in the design and construc-
tion of dams to accomplish the following in the time periods
specified: Starting soon: conduct a stability analysis of the
spillway including consideration of loading from ice and vacuum;
design or specify repairs for the erosion of the upstream slope
of the dam and design or specify erosion protection for the
upstream slope of the dam; design and oversee procedures for
the removal of trees and brush from the downstream slope and
at the downstream toe of the dam; investigate the need for
leaving the 8-inch diameter AC pipe tiphon in place and design

f.



a satisfactory outlet for the pipe, if it is required; design
and oversee repairs for the eroded areas on the downstream
slope of the dam; investigate the cause of the wet and soft
areas at the toe of the dam and design remedial measures, if
required. In the near future: design and oversee procedures
to repair the concrete spillway and fish ladder, and the
stoplog facilities; relocate the gate valve box for the twin
18-inch draw-down pipes to place the valves on the upstream
side of the dam.

It is further recommended that the owner accomplish the follow-
ing tasks as part of operational and maintenance procedures.
Beginning soon: Start a program of periodically checking the
condition of the dam and monitoring the wet area along the toe;
control trespassing on the slopes of the dam; provide a drain
or other means for removing water collecting in the low level
outlet chamber. In the near future: Reestablish and maintain
grass and vegetation on the dam after repairs are made to the
eroded areas on the downstream slopes; develop written operating
procedures and z periodic maintenance plan to ensure the safety
of the dam; regularly monitor the condition of the wood decking
and steel supports of the service bridge over the spillway and
repair as required.

ANDERSON-NICHOLS & COMPANY, INC.

Warren A. Guinan, P.E.
Project Manager
New Jersey 16848
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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for Phase
I Investigations. Copies of these guidelines may be obtained
Sfrom the Office of Chief of Engineers, Washington, D.C.
20314. The purpose of a Phase I Investigation is to identify
expeditiously those dams which may pose hazards to human life
or property. The assessment of the general condition of the
dam is based upon available data and visual inspections.
Detailed investigation, and analyses involving topographic
mapping, subsurface investigations, testing, and detailed
computational evaluations are beyond the scope of a Phase I
investigation; however, the investigation is intended to
identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of field
conditions at the time of inspection along with data available
to the inspection team. It is important to note that the
conditiop of a dam depends on numerous and constantly changing
internal and external conditions, and is evolutionary in
nature. It would be incorrect to assume that the present
condition of the dam will continue to represent the condition
of the dam at some point in the future. Only through continued
care and inspection can there be any chance that unsafe
conditions be detected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established Guidelines, the Spillway Test Flood is based on the
estimated "Probable Maximum Flood" for the region (greatest
reasonable possible storm runoff), or fractions thereof. The
test flood provides a measure of relative spillway capacity and
serves as an aid in determining the need. for more detailed
hydrologic and hydraulic studies, considering the size of the
dam, its general condition and the downstream damage potential.

jI
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY INSPECTION PROGRAM

CLOVE LAKE DAM
FED ID NO. #NJ00259

SECTION 1
PROJECT INFORMATION

1.1 General

a. Authority. Authority to perform the Phase I Safety
Inspection of Clove Lake Dam was received from the State of New
Jersey, Department of Environmental Protection, Division of
Water Resources by letter dated 12 December 1980 under Basic
Contract No. FPM-39, and Contract No. A01093 dated 10 October
1979. This Authority was given pursuant to the National Dam
Inspection Act, Public Law 92-367 and by agreement between the
State and the U.S. Army Engineers District, Philadelphia. The
inspection discussed herein was performed by Anderson-Nichols &
Company, Inc.

b. Purpose: The purpose of the Phase I Investigation is
to develop an assessment of the general conditions with respect
to the safety of Clove Lake Dam and appurtenances. Conclusions
are based upon available data andvisual inspection. The
results of this study are used to determine any need for
emergency measures and to conclude if additional studies,
investigations, and analyses are necessary and warranted.

1.2 Project Description

a. Description of Dam and Appurtenances. Clove Lake Dam
is a 400-foot long earthfill dam with concrete and clay
corewalls and a concrete spillway. The dam has a hydraulic and
structural height of 11.4 feet and a width of 30 feet. A
24-foot roadway runs along the crest of the dam. The road
bridge over the spillway has wooden guard rails. The bridge
has a steel frame decked with wood plank. The spillway is an
ogee weir with three stoplog bays. The spillway weir is 120
feet long. At the right end of the spillway is a box-type fish
ladder. The dam has an upstream slope of 3H:lV and a 2H:lV
downstream slope. Two 18-inch drawdown pipes, located in the
right embankment, pass through a downstream valve box. An
8-inch AC pipe serves as a siphon and it is located to the
right of the drawdown pipes.

b. Location. Clove Lake Dam is located on Shimers Brook,
in Montague Township, Sussex County, New Jersey. The dam is at
410 18.1' north latitude 740 46.1' west longitude on the
Milford, PA-NJ Quadrangle. The dam may be reached by driving

- 1- !



north on US Route 206 toward Montague, then turn right on Clove
Road and travel northeast for approximately 1.5 miles to
Holiday Lakes - Canyon Ridge Estates. The circumferential road
around Clove Lake goes over the dam.

c. Size Classification. Clove Lake Dam is classified as
being small in size on the basis of storage at the dam crest of
710 acre-feet, which is less than 1000 acre-feet, but more than
50 acre-feet, and on the basis of its height of 11.4 feet,
which is less than 40 feet, in accordance with criteria given
in the Recommended Guidelines for Safety Inspection of Dams.

d. Hazard Classification. Clove Lake Dam has no
downstream hazard. It is therefore recommended that it be
reclassified as low hazard. The spillway will pass the
100-year flood and is considered adequate.

e. Ownership. The dam is owned by Clubhouse Associates.
For information, contact Mr. Gerald Roby, Clubhouse Associates,
RD 4, Box 108, Montague, New Jersey 07827.

f. Purpose. The Clove Lake Dam was built for recreation.

g. Design and Construction History. Reproduceable plans
revised and dated 1964 are available at NJDEP for Clove Lake
Dam as prepared by Snook & Harden.Engineers, Newton, NJ.

h. Normal Operational Procedure. No operational
procedures were found for the dam.

i. Site Geology. Some limited geologic information
(three boring logs) was available at the time the dam was
inspected. The limited boring data from test holes No. 1 and
No. 4 indicated that the site is comprised of several clay and
gravel layers which are underlain by a deposit recorded as hard
gravel. The borings were relatively shallow and did not
penetrate any deeper than approximately 10 feet. Information
derived from the Geologic Map of New Jersey (Lewis and Kummel,
1912) indicates that the soils within the immediate site
consist of stratified drift which may consist of sand and
gravel from plains, deltas, eskers, kames, or terraces.

The depth to bedrock at the dam site is unknown and
outcrops were not observed during the dam inspection. The
previously mentioned map indicates that bedrock in this area
may consist of both dark coarse grained sandstone and black
fissile shale overlying limestone.

-2-



1.3 Pertinent Data

a. Drainage Area

5.24 square miles from the Dam Application No. 551,
filed 24 February, 1964. 5.6 square miles plani-
metered from latest USGS guadrangle maps.

b. Discharge at Damsite (cfs)

Maximum flood at damsite - unknown

Total ungated spillway capacity at maximum pool
elevation (Top of dam) - 3586

c. Elevation (ft. above NGVD)

Top of dam - 619.1

Design surcharge - 617.6 (per dam application #551)
615.7 (100-year Stankowski
discharge)

Recreation pool (at time of inspection) - 615.0

Spillway crest - 615.0

Streambed at centerline of spillway - 607.7

Maximum tailwater - 608.4

d. Reservoir (feet)

Length of maximum pool - 5100 (estimated)

Spillway crest - 5000

e. Storage (acre-feet)

Spillway crest - 289

Design surcharge - 350

Top of dam - 710

f. Reservoir Surface (acres)

Top of dam - 116

Spillway crest - 72

-3-

, .

• J



g. Dam

Type - earthfill with clay and concrete cores

Length - 400 feet

Height - 11.4 feet (hydraulic)

- 11.4 feet (structural)

Top width - 30 feet

Side slopes - upstream 3H:IV, downstream 2H:lV

Zoning - unknown

Impervious core - concrete and clay

Cutoff - unknown

Grout curtain - unknown

h. Spillway

Type - Ogee concrete, with fish ladder

Length of weir - 120 feet

Crest elevation - 615 feet NGVD

Low level outlet - See Item i below

U/S Channel - Clove Lake

D/S Channel - Shimers Brook

i. Regulating Outlets

Type - Two 18-inch CI pipes; 8-inch AC pipe siphon

Length (estimated) - 18-inch CIP's - 80 feet
upstream inlets not observed,
pipes are 3.5 feet center to
center.
8-inch AC pipe - 65 feet

-4



SECTION 2
ENGINEERING DATA

2.1 Design

Some hydraulic, hydrologic, and other engineering design data
were disclosed. This information is available at NJDEP, P.O.
Box CN-029, Trenton, N.J. 08625 and copies of the legible
information is included in Appendix 1 of this report.

2.2 Construction

No recorded data concerning actual construction of Clove Lake
Dam were discovered.

2.3 Operation

The dam was apparently operated and inspected regularly until
1971. No data pertaining to the recent operation of the dam
were found.

2.4 Evaluation

a. Availability. A search of the New Jersey Department of
Environmental Protection Files, contact with community
officials revealed adequate information. Copies of the legible
pages are included in Appendix 1 of this report.

b. Adequacy. The visual inspection verified available
information which is deemed adequate to complete this Phase I
Inspection Report.

I
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SECTION 3
VISUAL INSPECTION

3.1 Findings

a. Dam. Trees are growing on the upstream slope to the
right of the spillway and on the downstream slope on both sides
of the spillway. Considerable erosion has taken place on the
upstream slope at and above the waterline. The appearance of
small boulders and gravel at and below the waterline may be the
result of fines being washed out of the embankment material by
wave action thereby resulting in the coarse gravel fraction
covering the slope.

The crest of the dam is partially covered with grass.
A 24-foot wide asphalt roadway along the axis of the
embankments form the approaches to a wood decked service bridge
over the spillway that is 30 feet wide.

The downstream slope to the left of the spillway has a
large erosion gully approximately 8 feet wide and 2 feet deep
adjacent to the spillway wingwall. Except for one 6-inch
diameter tree growing near the spillway wingwall, the remainder
of the slope is grass covered with an area of brush growing
adjacent to the discharge channel,

To the right of the spillway, the downstream slope is
covered with brush, gravel, small boulders, and several hay
bales which make it difficult to inspect the downstream slope
adequately. Several erosion gullies, which are bare of
vegetation, extend from the crest to the downstream toe. The
area'at the downstream toe of the dam is generally wet and soft
and contains an extensive growth of wetlands type vegetation.
Ponded water was observed along the downstream toe but no
flowing water was noted. The downstream pond is in contact
with the downstream toe near the low-level concrete outlet. An
8-inch diameter asbestos cement pipe was exposed on the
downstream slope approximately six feet down from the dam
crest. The pipe appears to pass through the dam below the
asphalt pavement to an inlet located on the upstream slope.
According to the owner, the pipe has been used as a siphon to
remove water from the reservoir. It appears the outflow from
the pipe would discharge on the slope during operation.

b. Appurtenant Structures. The entrance to the ungated
spillway was relatively free of debris at the time of the
inspection. Many boulders which were partially covered by
brush and weeds were observed on the bottom of the discharge
channel downstream from the spillway crest.

-6-



(1) Spillway. The concrete fish ladder at the left
end of the spillway is badly eroded and
deteriorated with reinforcing steel exposed.
Concrete surfaces around the stoplog slots are
eroded. One section of the downstream apron is
eroded. A 3-foot long section of the main
spillway crest near the left center is spalled to
a depth of approximately 3 inches. All stoplogs
are badly weathered and some of the steel stoplog
supports are bent.

(2) Service Bridge. The wooden deck was observed to
be weathered and worn from traffic. The upstream
steel columns are rusting at the waterline.

(3) Low Level Outlet. The concrete valve chamber is
located on the downstream face of the dam and is
in fair condition. The pipes on the valve
chamber were covered with water. The valves were
not operated at the time of inspection; however,
they appeared to be in operable condition.

c. Reservoir Area. The watershed above the lake is gently
sloping, wooded and contains numerous homes. Slopes on the
shore of the lake appear stable. No evidence of significant
sedimentation was observed.

d. Downstream Channel. Erosion has occurred on the right
and left banks of the channel immediately downstream of the
spillway for a distance of approximately 100 to 150 feet where
it joins a pond downstream from the dam. Many small boulders
are located on the channel bottom. Shimers Brook discharges
into what appears to be a man-made lake downstream of Clove
Lake Dam about 0.5 mile. Although no homes are presently
constructed around this downstream water body, it appears that
there may be construction in the future.

-7



SECTION 4

OPERATIONAL PROCEDURES9
4.1 Procedures

No recent formal operating procedures were disclosed. However,
some record was found of past operating procedures. (See'
Appendix 1)

4.2 Maintenance of Dam

No recent maintenance procedures for the dam were found.

4.3 Maintenance of Operating Facilities

No formal maintenance procedures for the operating facilities
were disclosed.

4.4 Warning System

No description of any warning system was disclosed.

4.5 Evaluation of Operational Adequacy

Because of the lack of operation- and maintenance procedures,
the remedial measbres described in Section 7.2 should be
implemented as prescribed.

a - 8-



SECTION 5
HYDROLOGIC/HYDRAULIC

5.1 Evaluation of Features

a. Design Data. The design data available included
hydrologic determinations and spillway and dam hydraulics and
stability analyses which were useful as a base for the analysis
in this report.

b. Experience Data. Experience data found in annual
inspection reports revealed that the dam has not been
overtopped. No other experience data was disclosed. (See
Appendix 1)

c. Visual Inspection. The upstream inlets for the two
18-inch low-level outlets were not visible. The valves for
both are located in a valve box on the downstream embankment.
The outlets are probably in the pond at the edge of the right
embankment. The discharge over the weir was confined to two of
the stoplog bays. The inlet to the 8-inch asbestos cement (AC)
siphon pipe is located approximately 6 feet below the dam
embankment. The outlet appears to discharge directly onto the
lower portion of the earth embankment although no evidence of
such discharge wag observed. Wetlands type plants and pooled
water are located at the toe of the dam. It is unknown whether
these features are a result of seepage or back-up from the pond
just downstream. Brush and a few small trees are growing on
the downstream embankment and toe area.

d. Clove Lake Dam Overtopping Potential. The
hydraulic/hydrologic evaluation for the dam is based on a
selected Spillway Design Flood (SDF) equal to the 100-year
flood in accordance with the range of test floods given in the
evaluation guidelines, for dams classified as low hazard and
small in size. The 100-year flood discharge was determined by
Stephen J. Stankowski's method as outlined in "Magnitude and
Frequency of Floods in New Jersey with Effects of
Urbanization", Special Report #38, 1974. Hydrologic
computations are given in Appendix 3. The 100-year discharge
for the subject watershed is 581 cfs. The spillway can pass
the 100-year flood without overtopping the dam embankment and
is considered adequate.

e. Drawdown Capacity. Assuming the two low-level outlets
currently in place are in operable condition, it is estimated
that the lake can be drained in approximately 8 days assuming
no significant inflow. This time period is considered
marginal, but adequate, for draining the reservoir in an
emergency situation.

-9-



SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

The presence of a dense growth of brush, grass, boulders,
several bales of hay, and coarse weeds on the downstream slope
of the embankment to the right of the spillway make it
difficult to make an adequate visual inspection of the toe and
much of the embankment.

The soft and wet area along the downstream toe of the dam may
be indicative of seepage either through or under the dam which,
if not properly controlled, could lead. to failure of the dam by
piping or sloughing of the downstream slope. The existence of
the adjoining small pond makes it difficult to determine
whether the standing water at the downstream toe is a result of
seepage or the low elevation relative to the elevation of this
downstream pond.

Erosion on the downstream slope of the dam, if allowed to
continue, could result in eventual breaching of the
embankment. The erosion at and above the waterline on the
upstream slope of the dam, if allowed to continue, could result
in eventual breaching of the embankment. If water were to
discharge from the 8-inch diameter asbestos cement siphon pipe
near the center of the dam, it may cause erosion and sloughing
of the downstream slope of the dam. Trees growing on the
downstream slope may cause seepage and erosion problems if a
tree blows over and pulls out its roots, or if a tree dies or
is cut and the roots rot. The location of low-level outlet
pipe valves on the downstream face of dam is undesirable
because of having pipes under pressure, which, should they
rupture, upstream of the valves could severely damage or cause
breaching of the dam.

The 1964 stability analysis included in Appendix 1 was
reviewed. The analysis follows generally accepted procedures
for overtopping and sliding resistance and the assumptions seem
reasonable. It was noted that loading due to ice conditions on
the piers of the bridge and vacuum caused by flow over the
spillway were neglected.

6.2 Design and Construction Data

All legible design or construction data pertinent to the
structural stability of the dam are included in Appendix 1.

- 10 -
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6.3 Operating Records

No operating records pertinent to the structural stability of
the dam were available.

6.4 Post-Construction Changes

No record of post-construction changes was available.

6.5 Seismic Stability

* This dam is in Seismic Zone 1. According to the Recommended
Guidelines, dams located in Seismic Zone 1 "may be assumed to
present no hazard from earthquake provided static stability
conditions are satisfactory and conventional safety margins

* exist." None of the visual observations made during the
inspection are indicative of unstable slopes. However, because
no data are available concerning the engineering properties of
the embankment and foundation materials for this dam or the
condition at the base of the core wall, it is not possible to
make an engineering evaluation of the stability of the slopes
or the factor of safety under static conditions.

S- 11 -



SECTION 7
ASSESSMENT, RECOMMENDATIONS/REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition. Clove Lake Dam is 17 years old and is in
fair conaTtion.

b. Adequacy of Information. The information available is
such that the assessment of the dam must be based primarily on
the results of the visual inspection

c. Urgency. Because the dam poses no hazard to life and
little hazard to property at this time, there is little urgency
to implement the recommendations in Section 7.2 based on safety
considerations alone. Should the owner wish to maintain the
dam embankment the recommendations should be implemented as
prescribed. In the future, should development occur around the
large pond downstream, the hazard classification should be
re-evaluated at that time.

d. Necessity for Additional Data/Evaluation. The
information available from the visual inspection is adequate to
identify the potential problems which are listed in 7.2.a.
These problems require the attention of a professional engineer
who will have to make additional engineering studies to design
or specify remedial measures to rectify the problems. If left
unattended, the problems could lead to failure of the dam.

7.2 Recommendations/Remedial Measures

a. Recommendations.

The owner should retain a professional engineer
qualified in the design and construction of dams to accomplish
the following in the time periods specified.

Starting soon:

(1) Conduct a structural stability analysis of the
spillway including consideration of loading from
ice and vacuum.

(2) Design or specify repairs for the erosion of the
upstream slope of the dam and design or specify
erosion protection for the upstream slope of the
dam.

- 12 -
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(3) Design and oversee procedures for the removal of
trees and brush from the downstream slope and at
the downstream toe of the dam.

(4) Investigate the need for leaving the 8-inch
diameter AC pipe in place and design a
satisfactory outlet for the pipe, if this siphon
is required.

(5) Design and oversee repairs for the eroded areas
on the downstream slope of the dam.

(6) Investigate the cause of the wet and soft areas
at the toe of the dam and design remedial
measures, if required.

In the near future:

(1) Design and oversee procedures to repair the
concrete spillway and fish ladder, and the
stoplog facilities.

(2) Relocate the gate valve box for the twin 18-inch
draw-down pipes to place the valves on the
upstream side of the dam.

b. Operating and Maintenance Procedures.

The owner should accomplish the following beginning soon:

(1) Start a program of periodically checking the
condition of the dam and monitoring the wet area
along the toe.

(2) Control trespassing on the slopes of the dam.

(3) Provide a drain or other means for removing water
collecting in the low-level outlet chamber.

In the near future:

(1) Reestablish and maintain grass and vegetation on
the dam after repairs are made to the eroded
areas on the downstream slopes.

(2) Develop written operating procedures and a
periodic maintenance plan to ensure the safety of
the dam.

(3) Regularly monitor the condition of the wood
decking and steel supports of the service bridge
over the spillway and repair as required.

- 13 -
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APPENDIX 1

ENGINEERING AND EXPERIENCE DATA

CLOVE LAKE DAM
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* EfrCoGIOU jaWatreeM C1114 i0 a8 original
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Seepeated byl
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MIUU skafed A. W011etaP

SUIriCI CWU I UAK A. APPLICAUWCI 30. VA

A pandt to oe..truc$ subjeet m e Issued Awnl to 1962 te
M. not* WeIttpe6 Calgtruction as sUrted abut that daste ball

eheas we. "ado reculirA~g Its eo01eIAUCM to be d416104 A eXtanate. Of
time Sor eompietIca was Iranted Ilaroh 25, 1961 to Ocober 1# 1963. t ';

I undetetodn thpt as of this date the die s o boit 90% oampetod,
beirt costructed according to plant filed FebegasI7 2Ji, 1961j t7 Iee Kardla#
of Smock & Htardin, Consulting Lnglaeer.

Said Plans eubmitted in the Dai of Holia Wase Zo., shiv
revisions a follow$

1. tortfll. section enlarged iD eaoveidatte 3
toot roadvcy on date westj

~.Dn ad spillway raised 6.60 toot Ad 6.50 feet
I511I50tiWelyI

3. spillway lengthened 20 toetl 6,41sf Saf 3pl~"r
L.. Ofe* spillay seotion sligh9tly en agtedl

5.Other -a tgontiol ohanges such ae lorger and
deeper lake end longer blow-off pipe lines.

A seek of 0e hydraulles and stability of th e pillwy, aete
Baia to to cults eatisfao~lry.

Specifictions ervroved with subject application reain voaobaa.

SItM@bet th. al-ely changes of plans conelat, of atiffeon gyyislawa
to asi poroved plant and ocnatariotion Is proceeding. on the No. S1

t 1 1 )pemit, I raeoand that said revision# be approved to saed said poemt.

revse plns 'Ti cinv eti rsn ie

I.IA

ile,
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DIVISION Of WAMh4 POLICY AND SUPPLY0

11Alt APPUCATLUN Nu,..

APPLICATION FOR PERMIT FOR CONSTRUC~iON

OR REPAIR OF DAM

Nosstm5ta TowDSU4J Imol 9New Jersey

................................... ...... .........- wfL.

To ills livlAimt of Water 1'ulky and Suply.'

hereby 11wiai "difor'h tpro viii. drawings and. for lte issuance uf a perait Is
"uIstrwd t(o.IAarnci. repirt) a damn. known as ,-CIO"s Des..........

£cu' Shiners Brook ....... Bumnos vony e esy

q ~~~ata 14u 174 oil up virgons from County Pridal 1 IO9 ........ 1..

fur lite pirl*Iai t . ... .................. ........................
IN- "It qd a.e -v s

ink ,c,,,dajc %'ith the fulitowig btlormation alid wih ste r..apeto speciiatoums ad
* drawing. filed withs Ais A£Iicims~ 211.1 11m1 16sI. htIrreud. ma follows:

*A or sal. kte .. ,f ..J ......

11 .ma aq m ok o bu .V .. ... ..... -- ....... I

caef of col-.I.. as . L5-i2 ft boadp bza,* - . SW"

AS i W 1 ..... 0
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Op mai ofd a u~sm OW, aob.n w, mM.di

"Ida sli~cam and drawing' hav beta gvqar'd by 3a~&Hu4a

W., HL ins~, Newto; N.J. 40O

..... .... -j

urn, iii.~b .....ah h w b m ' . .. ... ...... ii

led ftf nt0lwo * %b o .,h"O o*

ft1



*mVI*F& am ow VI a

*bk4 &Wg 1jsa wrso I.

Ammar,5 114V h0.

1A es rw ~ W"WM . t= 1 ofgl kook wan ageim#i~ cre4 lUnite

r 1A the tallarrig f.atwrea (a) %vWLfIX1 moctios, ac~srd tSa aoaamdats

e rae"a (.60 feet mna 6.50 feet rvopt vel; (4) op~llmm iutwfUsoo

kittookle tied OW at PaeMt "woodi -'l 1961 fm C34TOg £eb
var* ~ e Car G(esttes oft Obis ta = 1.118 vllA Via) t"..

U~pe reesips @A autite .se4"taae of the serv O .a .mttlew
ar.'Sodos this prowl~s posill opes %be 0"14006 f"al We. a" dr4z w

I listed %*2.. %Ai1 b* &ppm.eisd a4lloat~eg t Lw4ila .of S donign

oignally spWeene ikwi
11 :8 196*. Powip 60 be eppres .4 $0 emldl..4m

arm ol~f Dam, tor aw" 1s

oav,6vfea ottrc'r d
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Do Appl Not 551
Poor we radl

*/~s In 3=%*5 Spitu th utyotuly wAA*

%*1VOWi~w 1? 1961. eontorenos In Wec office, voae w seh
Kte a stability vnaoyal ot the* prop.0d epillray f". Clore Lek#

Mes to on on draelre oulmitted at tho cope of the oonTorritat
d64,-~,n Analyatit indialoo that the oaju' ad oritics1 tactioo, 1-atween

Sts. 2#10 and stet. 2+96, to natablo in that tEn recUita'nt of
A hydrostatic end active earth r~osura foroes and tha eloi of
/6 i the Soqeio~l strikes thts Plan, (t the itnodation Golentt.&Aa ofw

Its too rather. than vithIn the afal thtrd of its !iie*. Por941a
due to Je ire-aweo ad r 1Tro-b19 paMIl VOGTn- GO 03e done,
seam fawo due % trar!,* epe'rhtionp bthl no.leatea i theL
analysis, viii if1Y$&0 the &Z"" Of 11184~1-11V AU191
Also n,ot.0,d the realatmon 0-ovidad V!' the. rroute-d eproa
since It is indeteruinate, and tmauve* of the pcqatbilitj' of
apron failure. Fkoto of this ae'pornt inestilitv, the Proapoae

* station cannot bo approved. P1txe, submit plans for at rtdeivoad
&"etied oupparted by your own stability anayoia, &in** the
pressure of other work viii. pruclud. another origlieal analysig
by our staff for @ro time. Altho'.- the fc'regone applies
opqectfleally to the section tpparantly mnat critic,)., it Is posbie
thtat other acmtions of tits spillm'y tety aleo be tiatable vu should
be invoetigat"2

An pointed out lit our lotto of 119oner 9, 1961 the
onpa of a portioular gection of gpiUwav should not take
Into waout ty loeaX ouppot tbat pj~ tnafot, ha aontrimWto

by djaonttooion. Rolomooto Ud~e ost be provided try

0I



* ~ ~ ,eAm horl"Matl, bwl"n against seol as 0satd ta%
aolontoi mlikely. agloia taiollama roeiatsee

Usth fosm.atles sotuials. Aosamlng the @all din"Ur beast
-. ~ u t s pllway %v IA oainod8 tW aesary reeloting (as so
* hbe devled by a $mutt wall located at the heal of the

olilUwg. The wall *us& be designed &a a cantlever, Serving
/ ~s integral Port .t %be willowq. ST w hoeh oerlain b7 tVA

Ionry apron# the gall adjaongt to the vw-Usal d~uastrean tags
at Us spillaymustbe ocasideredo be uscoaftned aA to M"
so tbw'ara geLpeit. sathouth It my be ganaidso, through

* s~lippage 4la0W the oleq4 of repos, "s por$ t of the OersOM
* ~Prsere boasoso The DivialCU reaft"da that the resultat

* seil pressure dueo to the outoff and to the dinad weight ef the
spillway net ex=eed 1,000 pounds par square toot. No reduatlam

* ~~in WlIift pressne d&e to provision of B Wutff waLl @an bi
soensidar unlwess it sarn be oonstruat~d to provide a polt

Coarlete roiew of the saId dkuint W4d of the SPeutiaeiue
Wa "Moenahw 30# 196I will be made " fra~tly " tIM @wrt

* eorikl04 PerAte.

Boew* Le Krean, P. te
- O~iet# Iiawsu of batet Cantted

* I~Sf3
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* . twloatd plotlis firA five copies ots

ipooificationn frteConstruatior
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a., Le Naa*m#9 9

ITram mes, ef povted etemv Vsvta i t U Omer P~t of t0e
* .spillway Yatewy to considered acceptable. Beemieag that all 04Wse

therein will be osrafally sealotett as to ospe, and duwobil~ye plaed
with tot.?.ete aloeranoss that isoeraise tw dual mcuir"eats of
droei1.g4 and ciouting, end rr~oprly toedded for et4billty and to .iai.1b4
*hjome of eattlaot, wtich rrouttiw prot-ably culd Pit prvv%%L. b'.e
bols haVIOg a kifltau* diameter of three Ir@Nq* and tesing pookete of

* eraahod clubs Saoesting with the 1ntor-aemme @:'4ae shogdd be provided
oI n flyS-foot onteo" except 11 slid.1eto viesaity oftheail

?he eeiftestle rplatind to rpiSluey PMvlo dnee Act state
that the atone. therein bill be rrOuted to Plae, m4d Lo nete te that

* effect appeare On the Prrtat otrolJ,.ee Plea.e o2ies cit?.er the
.pocifivatlons or drovints or# reforslya WA.~ to thaw Oat the pao1
atome vill, In facts be so otored.

The* Pronaeed dOUtrol Wetifn ANY be IMatatl., p'e'tOrItl0y 14
the viainity ot it%. i.8g. Hone, rodeelirns lir~h-is Wn tralu.o a
hariswtel lee thart could tore i crt ct the c4rc, seq be wrvseeys
please noa that a eltillty analysis of kif plen l.nyth oft plllwaq
shcold not rozornis the suplort that ohipht in riot be proteed IT'

aoil wine vall. or lengths Of GPIlleY Of dIftering eraes-6eotim.o
WdonieTe titysaln feels thst @cmm sheetlnr slow the treat line of

the proposed oontrol section to dveirable. Such shietsp vould alolalep.
(ithe offset of voer ventinn its way ..iecr th' conntrol r;olion, wOsd hPV,

S toneftet *T.Of-Ot I%$ 6%*b'.tiy, 6.1.' C(AWQIVSbly 0(cid Gle It 911Dild
failure of the oving perait mirnininp to lorin. Please 24forx tie
Divisiet In writinp of your 'eelinr Sn tie instep.

* The eN.eafietion roferdinp wettin.' of "totn'ont fill mba.
is Ution of the die-mottio to to asde of materiSal that Is mvrsotat-A'd ~.

Js P18400 CVW40O SItretire Is to- harrov the t tat-tel to porcit bore rapid
raeptito., of t. exce P wanter, If' tiom is Of the easen0*, the alternative

1reaptal or the* dorictive retoriel. Please sigiand Wh said spoolfttlsn k
to oorcr tie conidration.

The ;acolficatiao rvgarding plaoinpr of aate.riele irdcestee that
the variousa lpycre of fill chat% ha sloped iUesr the exllcont care*
This 'rocedure illl *ause. y rainfall tn CmOpitrato slin' the core,
possibly leadinp to overmeturation of the fill In it, vicinity and
interference with prcmer ooqpeetiena 11440e, the Procedure SAnnot be
recv.-adod.

The ityision rennet aoeeieor the eoraeon of earth dai fill
by trucks or ether ca-ec-led tehielte not wrooltncally doelf,71d ftf that
purpose to be secoeptable. Thn*)fOiS, arrup~ata will hae" to be mead

"MOW
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A* .. % work to bede vo.voM olr 66 s ats n
o/ .. **.on, w te wtlI:ww oWes" hep-otrie

86*48" W"IM- In#*oo1fote

'Ie 94"d on you be i e la tphat earhenai sre okas tooeseds&
fW elfavetake. D" het Soonhl used t oe ise the test, theo rellwe
If itbl S Ga~o Its e sthat j~str m k" $adIm th sees &uo7

"atriasat pooa1nq tO Ortefet L 4 gimlde la4 Lho owe ak* ts
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APPENDIX 2

CHECK LIST

VISUAL INSPECTION

CLOVE LAKE DAM
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CHECK LIST
HYDROLOGIC AND HYDRAULIC DATA

ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: 5.6 mi2 - woods and wetlands

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 615' NGVD (289

acre-feet)

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): Not applicable

ELEVATION MAXIMUM TEST FLOOD POOL: 615.7' NGVD

ELEVATION TOP DAM: 619.1' NGVD

CREST: Earth embankment, concrete & clay cores, 24' road on top.

a. Elevation 619.1' NGVD

b. Type Earth, concrete and clay cores

c. Width 30 feet

d. Length 400 feet

e. Location Spillover center

f. Number and Type of Gates 3 stoplog bays

OUTLET WORKS: Two 18-inch drawdown pipes

a. Type 18-inch cast iron pipes

b. Location right embankment

C. Entrance Invert 607.5' NGVD (est)

d. Exit Inverts 607.5' NGVD (est)

OUTLET WORKS: One 8 inch siphon

a. Type 8-inch pipe; asbestos cement

b. Location in right embankment right of 18-inch pipes

C. Entrance Invert 613' NGVD (est)

d. Exit Inverts 613' NGVD (est)

MAXIMUM NON-DAMAGING DISCHARGE: 3586 cfs

._.._.._4



APPENDIX 3

PHOTOG RAPH S

CLOVE LAKE DAMA



April 22,

View looking south along axis of oqev spillwaiy
with 3 bays of Stoplogs on crest. Note erosion
in third bay.

View of oqee~ spillwaiy, stoplog bays, and playqround
on south shore' of reservoi r.



April 22, lcl~l

View of spafled concrete on crest of sPillway 30 feet
from left (south) end. Note brush in d/s channel at
toe of spillway.

.. ~ February 18, 1981

View of badly eroded and deteriorated fish ladder at
right end of dam adjacent to the most ,northerri stoplog
bay.
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ViLew of asbtstos cement pipL sphon at u/b Lfld.

Vie tWof (i/s end o(f 8-inch i,,bvbt(os cement pipe0 siphon.
Note cr05 on of d/s e'gnt),nkuicnt.
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April 22, 1981

View of valve box on d/s embankment -houses 2 valves.

February 18, U,*n]

View of d/s right (north) embankment. Note erosion,

sloughing and brush on embankment.
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February 1S.

View of d/s channel and pond.
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